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ess and it is, therefore, necessary to add carbonaceous fuel up to about 8 per cent. Preheating the blast has been found advantageous in some instances. In the* partial pyritic process the slags are high in silica and lime but low in iron and frequently contain considerable alumina. Due to the presence of carbon a large volume of air is necessary in order that the atmosphere shall be sufficiently oxidizing to obtain any considerable pyritic effect. This results in the furnace having a very hot top. The smelting zone is nearer the tuyere level and is not so contracted as in pyritic smelting, but higher and more contracted than in reducing smelting. The tuyeres are frequently dark and require a great deal of punching to keep them open.
In reverberatory smelting the ore supply is generally fine sulphide ores which have been given a preliminary rough roasting. This is smelted on a hearth with the addition of proper fluxes, to a matte containing 35 to 45 per cent copper, and a slag containing 35 to 40 per cent of silica. The reducing agent is the sulphur remaining in the ore, the fuel used not being in contact with the ore serves only to obtain the desired temperature.
The hearth of the reverberatory furnace is generally made of silica sand sintered into place though silica and magnesite brick have been used. It is long and narrow, the width being limited to about 18 ft. by the difficulty and cost of maintaining the roof. The capacity therefore depends upon the length and this is limited only by the ability to maintain the proper temperature at the flue end. In the most recent furnaces the length is 135 ft. though present practice is to limit it to about 112 ft. The former practice of having a vault under the hearth has been abandoned in favor of a solid bottom in order to economize on heat, as any radiation through the hearth seriously curtails the rate of smelting. The hearth is enclosed in silica- or clay-brick walls which are about 24 in. thick to reduce radiation to a minimum. They are heavily ironed and buckstayed for resisting the thrust of the hearth and its contents. The roof is invariably constructed of silica brick varying in thickness from 15 to 20 in.
Modern reverberatories have no side doors, the charges being introduced through holes in the roof along the side walls, the practice being small charges at frequent intervals. The charge consequently lies against the side walls, protecting them from the hot gases, and as it gradually melts more charge fis introduced. A deep bath of matte is carried on the hearth and serves to equalize and distribute the heat, thus preventing the overheating of any part of the hearth with possible damage to the furnace. It also is of great assistance in rapidly heating up the fresh charges as they are dropped into the furnace as the matte being highly superheated readily gives up its heat to the cold charge above it, while the hot furnace gases heat the charge from above. The matte is tapped as desired from the end of the furnace while the slag may flow off continuously or be skimmed periodically; the former method is coming more into favor as it gives a cleaner slag.
The fuel used may be soft coal fired by hand or in stokers, pulverized coal, oil, or producer gas. The largest plants are rapidly changing from hand firing to pulverized coal or oil on account of the more economical handling and the greater thermal efficiency obtained. The ratio of charge to fuel will average about as follows:
Soft coal................................. 4:1
Pulverized coal........................... 7:1
Oil......................................  0.6 to 0.7 bbl. per ton charge.
Flue-dust is an important though undesirable by-product from the roaster, blast furnaces and reverberatories and the recovery and working up of this material is a considerable item in the cost of operation. The recovery may be